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against the skin and repeatedly applying an elastic pressing 
force to the ring, whereby a stimulator surface of the ring 
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BODY FLUID SAMPLING DEVICE 

Prior Applications 

This application in a continuation of Ser. No. 09/285,021 
filed Apr. 1, 1999 now U.S. Pat. No. 6,066,103 which is a 
continuation of Ser. No. 08/975,978 filed Nov. 21, 1997, 
now U.S. Pat No. 5,964,718. 

'Itie present invention is related to inventions disclosed in 
the following commonlv assigned U.S. applications: Ser. 
No. 08/858,045 now U.S. Pat. No. 5,857,983; Ser. No. 
08/857,335 now U.S. Pat. No. 6,048,352; Ser. No. 08/858, 
042 now U.S. Pat. No. 5,951,492; Ser. No. 08/858,043 now 
U.S. Pat. No. 5,951,493; and Ser. No. 08/857,680, all filed 
on May 16, 1997. The disclosures of those applications are 
incorporated herein by reference. 

FIELD OF THE INVENTION 
The present invention relates to lancing devices and 
methods for obtaining samples of blood and other fluids 
from the body for analysis or processing. 

BACKGROUND OF THE INVENTION 
Many medical procedures in use today require a relatively 
small sample of blood, in the range of 5-50 fiL. It is more 
cost effective and less traumatic to the patient to obtain such 
a sample by lancing or piercing the skin at a selected 
location, such as the finger, to enable the collection of 1 or 
2 drops of blood, than by using a phlebotomist to draw a tube 
of venous blood. With the advent of home use tests such as 
self monitoring of blood glucose, there is a requirement for 
a simple procedure which can be performed in any setting by 
a person needing to test. 

Lancets in conventional use generally have a rigid body 
and a sterile needle which protrudes from one end. The 
lancet may be used to pierce the skin, thereby enabling the 
collection of a blood sample from the opening created. The 
blood is transferred to a test device or collection device. 
Blood is most commonly taken from the fingertips, where 
the supply is generally excellent. However, the nerve density 
in this region causes significant pain in many patients. 
Sampling of alternate sites, such as earlobes and limbs, is 
sometimes practiced to access sites which are less sensitive. 
These sites are also less likely to provide excellent blood 
samples and make blood transfer directly to test devices 
difficult. 

Repeated lancing in limited surface areas (such as 
fingertips) results in callous formation. This leads to 
increased difficulty in drawing blood and increased pain. 

To reduce the anxiety of piercing the skin and the asso- 
ciated pain, mam spring loaded devices have been devel- 
oped. The following two patents are representative of the 
devices which were developed in the 1980's for use with 
home diagnostic test products. 

Cornell et al. U.S. Pat. No. 4,503,856 describes a spring 
loaded lancet injector. The reusable device interfaces with a 
disposable lancet. The lancet holder may be latched in a 
retracted position. When the user contacts a release, a spring 
causes the lancet to pierce the skin at high speed and then 
retract. The speed is important to reduce the pain associated 
with the puncture. 

Levin et al. U.S. Pat. No. 4,517,978 describes a blood 
sampling instrument. This device, which is also spring 
loaded, uses a standard disposable lancet. The design 
enables easy and accurate positioning against a fingertip so 
the impact site can be readily determined. After the lancet 
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pierces the skin, a bounce back spring retracts the lancet to 
a safe position within the device. 

In institutional sellings, il is often desirable to collect the 
sample from the patient and then introduce the sample to a 

5 test device in a controlled fashion. Some blood glucose 
monitoring systems, for example, require that the blood 
sample be applied to a test device w hich is in contact with 
a test instrument. In such situations, bringing the finger of a 
patient directly to the test device poses some risk of con- 

io tamination from blood of a previous patient. With such 
systems, particularly in hospital settings, it is common to 
lance a patient, collect a sample in a micropipette via 
capillary action and then deliver the sample from the pipette 
to the test device. 

15 Haynes U.S. Pat. No. 4,920,977 describes a blood col- 
lection assembly with lancet and microcollection tube, This 
device incorporates a lancet and collection container in a 
single device. The lancing and collection are two separate 
activities, but the device is a convenient single disposable 
unit for situations when sample collection prior to use is 
desirable. Similar devices are disclosed in Sarrine U.S. Pat. 
No. 4,360,016, and O'Brien U.S. Pat. No. 4,924,879. 

Jordan et al. U.S. Pat. No. 4,850,973 and U.S. Pat. No. 
4,858,607, disclose a combination device which may be 

" alternatively used as a syringe-type injection device and a 
lancing device with disposable solid needle lancet, depend- 
ing on configuration. 

Lange et al. U.S. Pat. No. 5,318,584 describes a blood 

3Q lancet device for withdrawing blood for diagnostic purposes. 
This invention uses a rotary/sliding transmission system to 
reduce the pain of lancing, 'flic puncture depth is easily and 
precisely adjustable by the user. 

Suzuki et al. U.S. Pat. No. 5,368,047, Dombrowski U.S. 

35 Pat. No. 4,654,513 and Ishibashi et al. U.S. Pat. No. 5,320, 
607 each describe suction-type blood samplers. These 
devices develop suction between the lancing site and the end 
of the device when the lancet holding mechanism withdraws 
after piercing the skin. A flexible gasket around the end of 

40 the device helps seal the end around the puncture site until 
adequate sample is drawn from the puncture site or the user 
pulls back on the device. 

Garcia et al. U.S. Pat. No. 4,637,403 and Haber et al. U.S. 
Pat. No. 5,217,480, disclose combination lancing and blood 

45 collection devices which use a diaphragm to create a 
vacuum over the wound site. 

Erickson et al. U.S. Pat. No. 5,582,184 describes a means 
of collecting and measuring body fluids. This system uses a 
coaxial syringe and capillary tube disposed within a spacer 

50 member. The spacer member limits the depth of syringe 
penetration, and compresses body tissue around the syringe 
while the syringe is in the skin, for improving the flow of 
interstitial 11 u id to the incision. However, it will be appre- 
ciated that the incision will tend to close against the syringe, 

55 thereby limiting any advantage that can be achieved. 

Single use devices have also been developed for single 
use tests, i.e. home cholesterol testing, and for institutional 
use to eliminate cross-patient contamination multi-patient 
use. Crossmanet al. U.S. Pat. No. 4,869,249, and Swierczek 

hi i U.S. Pal. No. 5,402,798, also disclose disposable, single use 
lancing devices. 

U.S. Pat. Nos. 5,421,816; 5,445,611; and 5,458,140 
disclose, as a replacement for invasive sampling, the use of 
ultrasound to act as a pump for expressing interstitial fluid 
directly through intact (non-lanced) skin. The amount of 
fluid which can be obtained in that way is very limited, 
however. 
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The disclosures of the above patents are incorporated 
herein by reference. 

Even with the many improvemenls which have been 
made, the pain associated with lancing remains a significant 
issue for many patients. The need li >r bloi id sampling and the 
fear of the associated pain is also a major obstacle for the 
millions of diagnosed diabetics, who do not adequately 
monitor their blood glucose due to the pain involved. 
Moreover, lancing to obtain a blood sample for other diag- 
nostic applications is becoming more commonplace, and a 
less painful, minimally invasive device is needed to enhance 
those-applications and make those technologies more 
acceptable. 

An object of the present invention therefore, is to provide 
a device and a method for obtaining a sample of bodily fluid 
through the skin which is virtually pain free and minimally 

Furthermore, known lancing devices include manually 
actuable buttons for triggering the lance -driving mechanism 

Because the user knows the precise instant when the lancet 
will be triggered, there is a tendency for the user to jerk or 
raise the device al the instant of triggering, which can lead 
to inconsistent skin penetration, or possibly no penetration. 
Therefore, a further object of the invention is to provide a 
lancing device which eliminates such a tendency on the part 
of the user. 

Moreover, known carriers for supporting disposable lan- 
cets are configured to permit the disposable to be inserted 
and removed solely through a lower end thereof. That 
requires that a user grasp a lower portion of the disposable 
in order to push it upwardly or pull it downwardly. Since the 
needle projects from a lower end of the disposable, the 
user's hand will be in the immediate vicinity of the needle, 
and thus exposed lo potential injury and or contamination. 
Also, the disposable is typically held in the carrier by 
friction fit. Due to normal manufacturing tolerances, it is 
difficult lo ensure a sufficiently light lit for the disposable; 
there may be a tendency for the disposable to wobble, 
thereby increasing the amount of pain inflicted during a 
lancing step. 

Therefore, it is another object of the invention to provide 
a lancet carrier which eliminates the above-mentioned short- 
comings. 

Another object of this invention is to provide a method 
which can result in a sample of either blood or interstitial 
fluid, depending on the sample site and the penetration depth 
utilized. While there are no commercially available devices 
utilizing interstitial fluid (ISF) at this time, there are active 
efforts lo establish the correlation of analytes, such as 
glucose, in ISF compared to whole blood. If 1SF could be 
readily obtained and correlation is established, ISF may be 
preferable as a sample since there is no interference of red 
blood cells or hematocrit adjustment required. 

Another object of ibis invention is to provide a method 
which can draw a small but adjustable sample, i.e. 3 fiL for 
one test device and 8 fiL for another test device, as appro- 

SUMMARY OF THE INVENTION 
The present invention relates to a sampling device for 
sampling blood or interstitial fluid. The device comprises a 
manually grippable sleeve defining a longitudinal axis, a 
carrier adapted to support a skin-lancing medium, such as a 
lancet or laser for example, for producing an incision in skin, 
and a ring projecting from a longitudinal forward end of the 
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sleeve and mounted for longitudinal movement relative to 
the sleeve. The ring includes a front stimulator surface 
adapted to contact a skin surface. An elastically deformable 
force -transmitting element is operably disposed between the 

s sleeve and the ring for transmitting a force from the sleeve 
to the ring in response to forward movement of the sleeve 
relative to the ring, to press the stimulator surface againsl I he 
skin surface. Fhe stimulator surface is configured to depress 
a ring-shaped portion of skin and body tissue disposed in 

1Q surrounding relationship to a skin incision, causing the 
incision to bulge and the side of the incision to open, 
whereby body fluid is forced from the incision. 
Alternatively, the device may omit the carrier, whereby the 
lancing would be performed by a separate device. 

Preferably, all of the parts of the device are of one piece 

15 and assembled together without the aid of separate fasteners. 
The ring preferably constitutes an inner ring, with the 
device further including an outer ring arranged in telescop- 
ing relationship around the inner ring. The outer ring 
projects forwardly from the sleeve and is longitudinall; 

-" moveable relative lo the sleeve. A spring elaslicallv biases 
the outer ring forwardly. The outer ring is movable longi- 
tudinally relative to both the sleeve and the inner ring. 

The invention also relates to a device having a stimulator 
surface inclined relative to a plane oriented perpendicular to 

^ the axis. The inclination is radially inward and longitudi- 
nally rearward. The inclination relative to the plane is from 
10 to 65 degrees. A width of the stimulator surface is 
preferably from about 5 mm to about 20 mm. An inner 
diameter of the stimulator surface is preferably no smaller 

30 than about 6.0 mm. 

BRIEF DESCRIPTION OF THE DRAWING 
The objects and advantages of the invention will become 
apparent from the following detailed description of a pre- 

35 fcrrcd embodiment thereof in connection with the accom- 
panying drawing in which like numerals designate like 
elements and in which: 

FIG. 1 is a side elevational view of a sampling device 
according to the present invention; 

4 " I Id. 2 is a longitudinal scclional view through a lip 
assembly according lo the invention, with a disposable 
mounted therein; 

FIG. 3 is a front perspective view of a housing component 
of the sampling device; 

FIG. 4 is a longitudinal sectional view taken through Ihc 
housing depicted in FIG. 3; 

FIGS. 5, 6, and 7 are exploded perspective views of the 
tip assembly; 

50 FIG. 8 is a rear perspective view of an outer ring com- 
ponent of the tip assembly; 

FIG. 9 is an exploded perspective view of a hammer 
assembly of the sampler according to the invention; 

FIG. 10 is an exploded perspective view of the hammer 
55 assembly and the housing of FIG. 3; 

FIG. 11 is an exploded perspective view of the housing 
and sleeve components of the sampler; 

FIG. 12 is an exploded perspective view of the entire 
sampler; and 

60 FIGS. 13A-13I are longitudinal sectional views taken 
through the sampler depicting a sequence of operation 
thereof. 

DETAILED DESCRIPTION OF A PREFERRED 
g5 EMBODIMENT OF THE INVENTION 

A minimally invasive sampling device 10 shown in the 
figures (e.g., see FIGS. 1 and 13A) includes a tubular sleeve 
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12 in which a tubular housing 14 is telescopingly disposed. 
The sleeve 12 and housing 14 define a common longitudinal 
axis A. the housing 14 includes a open front end adapted to 
receive a detectable lancet tip assembly 16 (see also FIG. 2) 
which serves to carry a disposable lancet member 15 
(hereinafter a "disposable") and to stimulate a skin puncture 
site, as will be explained subsequently. 

Also mounted in the housing 14 are a hammer 18 for 
displacing the disposable forwardly in a skin-piercing 
direction, a manual handle 20 for retracting the hammer 
rearwardly to a cocked (i.e., forwardly biased) position, and 
a plurality of springs for achieving proper movement of the 
above-described parts. 

The tip assembly 16 includes an inner ring 22, an outer 
ring 24, an adapter 26, an outer ring spring 28, a carrier 30, 
and a carrier spring 32. The inner ring 22 includes a 
generally hollow cylindrical body having a radially out- 
wardly projecting flange 34 near its front end, and a pair of 
rearwardly projecting mounting legs 36 at its rear end. Each 
leg 36 includes a beveled rear surface 38 inclined obliquely 
relative to the axis A, each surface 38 forming a hook having 
a forwardly facing shoulder 40. A forwardly facing front 
surface 42 of the inner ring is inclined obliquely relative to 
the axis for reasons to be explained in greater detail here- 
inafter. 

The outer ring 24 comprises a hollow generally cylindri- 
cal body which includes circumlcrcntially spaced recesses 
46 on its outer periphery to enable a user to more easily 
rotate the tip assembly 16 as will be explained. An inner 
surface of the outer ring 24 includes axial channels 47 (FIG. 
8) for reasons to be discussed. A forwardly facing front 
surface 48 of the outer ring 24 is oriented obliquely relative 
to the axis A as will be discussed later. A radially inwardly 
projecting flange 50 is disposed on the outer ring 24 at a 
location spaced behind the bottom surface 48. 

The inner ring 22 is adapted to fit coaxially inside of the 
outer ring 24, with the outer ring spring 28 seated on the 
flange 50. 

The carrier 30 is adapted to lit inside of the inner ring 22, 
with the carrier spring 32 seated on an internal rearwardly 
facing shoulder 52 of the inner ring. A radially outer flange 
54 disposed at a rear end of the carrier 30 rests upon a rear 
end of the carrier spring. 

The inner surface of the carrier 30 is of reduced diameter 
at its lower end to form a seat 56 upon which the disposable 
15 rests after being inserted forwardly through an upper end 
of the carrier. 

The disposable 15 can be of any desirable configuration, 
but preferably comprises a one-piece plastic body molded 
around a metal lancet 53. The body is of generally X-shaped 
cross section formed by four ribs 55 which taper-down in a 
rearward direction whereby front ends of the ribs 55 rest on 
the seat 56 of the carrier 30. The body also includes an 
integrally molded cap 57 (see FIG. 13C) which can be 
twisted and broken-off to expose the lancet 53 after the 
disposable has been installed in the tip assembly 16 (FIG. 
13D). 

The adapter 26 includes a cylindrical split skirt 60 which 
fits telescopingly within the outer ring. The skirt 60 includes 
axial ribs 62 which lit into the channels 47 of the outer ring 
24 to lock the outer ring and adapter together for common 
rotation. At its upper end the adapter 26 includes a rear- 
wardly facing, radially inwardly projecting shoulder 64 (see 
FIG. 13R) which supports the shoulders 40 of the legs 36 of 
the inner ring 22 when the adapter 26 is snapped onto those 
legs. 
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Disposed at a rear end of the adapter is a radially 
outwardly projecting flange structure which includes a pair 
of diametrically opposed, forwardly facing shoulders 70 
(one shoulder 70 shown in FIG. 7) that are inclined 

s obliquely with respect to the axis A. Preferably, the shoul- 
ders 70 extend along a generally helical path. Situated 
circumferentially between those shoulders 70 are a pair of 
radially outwardly, rearwardly facing shoulders 72 (one 
shoulder 72 shown in FIG. 7) which are also inclined 

to obliquely with respect to the axis A, e.g., by extending along 
a helical path that is axially offset with respect to the path of 
the shoulders 70. There are thus formed diametrically 
opposed, axial gaps 74 between the shoulders 70, 72 (one 
gap 74 shown in FIG. 7), to enable the adapter to be attached 

15 to the housing 14, as will be explained. 

The housing 14 is of hollow, generally tubular shape and 
includes a front portion 80 that is of larger dianielci than a 
rear portion 82 thereof (see FIGS. 3 and 4). The rear end of 
the front portion includes a pair of diametrically opposed 

2U locking lugs 84 (see FIG. 4). After the adapter 26 has been 
inserted into the lower portion 80 of the housing 14 with the 
lugs 84 situated behind the rearwardly facing shoulders 72 
of the adapter (as shown in phantom in FIG. 7), rotation of 
the adapter in a clockwise direction in FIG. 12 will cause the 

25 forwardly facing shoulders 70 of the adapters to engage top 
surfaces of respective lugs 84 to cause the adapter 26 and 
housing 14 to converge axially and become locked together, 
in effect, by a screw-thread type of coupling. 

The housing 14 further includes a spring finger 90 having 

30 a forwardly facing shoulder 92 (FIG. 4) for engaging a 
rearwardly lacing shoulder 94 located on an inner surface of 
the sleeve 12 (FIG. 13A) in order to retain the housing 14 
within the sleeve 12. In addition, the housing 14 includes a 
latching lug 96 spaced radially outwardly with respect to a 

35 rear section of the rear portion 82 of the housing 14, as can 
be seen in FIG. 13A. Thai latching lug 96 is slidable within 
a longitudinal latch groove 98 formed in an inner surface of 
the sleeve 12. and is arranged to hold the hammer 18 in a 
cocked state. 

The hammer 18 is slidably mounted within the housing 14 
and includes a front abutment surface 100 and a pair of rear 
mounting arms 102 having hooks configured to become 
locked by snap fit to a retainer 104 that is slidably mounted 
in the housing (see FIGS. 9 and 13A). The hammer 18 
further includes a latching finger 106 having a forwardly 
facing shoulder 108 arranged to engage the latching lug 96 
of the housing 14 when the hammer is in a cocked state. The 
latching finger 106 is slidable within the latch groove 98 to 
prevent rotation of the hammer. 

Extending forwardly through a rear opening 110 formed 
in the rear end of the housing 14 is a tongue 111 of the knob 
20. The tongue 111 includes a pair of spring legs 112. Front 
ends of the spring legs 112 form hooks 114 arranged to 
55 engage a front end of a collar 120 that is disposed on the 
outer periphery of the hammer 18. 

A knob spring 122 acts between the retainer 104 and the 
collar 120, and a hammer spring 124 acts between the rear 
of the housing 14 and the retainer 104. A sleeve spring 126 
60 acts between a forwardly facing shoulder 128 of the sleeve 
12 and a rearwardly facing shoulder 130 of the housing 14. 

Akeeper member 132 (FIGS. 12, 13A) snaps into a recess 
134 of the housing 14. The keeper member 132 includes a 
rearwardly tapering center hole 136 for preventing a dis- 
ss posablc 15 from moving rearwardly (see FIG. 13C). in the 
event that the sampler 10 is held with the front end directed 
upwardly. 
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Assembling the Sampler 

To assemble the above -described apparatus, the parts of 
the tip assembly 16 is first assembled together by inserting 
the inner ring 22 into the outer ring 24 and placing the outer 
ring spring 28 onto the spring ring 22. Then, the carrier . 
spring 32 is placed into the inner ring 22 and the carrier 30 
adapter 26 is snapped onto the legs 36 of the inner ring. 

The main body is assembled by sliding the collar 120 onto 
the hammer 18, and inserting the knob spring 122 over the 
hammer. The retainer 104 is then snapped onto the mounting 
arms 102 of the hammer 18 to capture the knob spring 122 
therebetween. The hammer spring 124 is then inserted onto 



the u 



r 104. 



The resulting hammer subassembly 105 is then inserted 
into the housing 14 (sec 11(1. 10) with the latching finger 106 
aligned with the latch groove 98. The sleeve spring 126 and 1 
the sleeve 12 are then placed over the housing, and the knob 
20 is inserted through the rear opening 110 of the housing so 
that the spring legs 112 thereof travel through the retainer 
104 and the knob spring 122 and become snapped into the 
collar 120. 2 

The keeper member 132 is inserted into the recess 134 
formed in the housing 14, and the tip assembly 16 is installed 
rearwardly into the housing until the locking lugs 84 of the 
housing engage the shoulders 72 of the adapter. Then, the tip 
assembly is rotated (by rotating the outer ring 24) to cause 2 
the locking lugs 84 to pass circumferentially through respec- 
tive ones of the gaps 74 (see FIG. 7). The shoulders 26 of the 
adapter come to overlie the lugs 84 and secure the tip 
assembly within the housing. 

Using the Sampler 3 

In order to use the apparatus, the tip assembly 16 is 
removed by rotating the outer ring 24 and adapter 26 counter 
clockwise in FIG. 7, and a disposable 15 is inserted for- 
wardly through the back of the carrier 30. Then, the tip 
assembly is reinstalled (FIG. 13C), and the cap 57 of the 3 
disposable is manually twisted and broken off (FIG. 13D) to 
expose the lancet 53. 

The knob 20 is then pulled rearwardly to cause the 
hammer 18 to be pulled rearwardly (FIG. 13D). The latching 
finger 106 of the hammer travels upwardly past the latching A 
lug 96. As this occurs, the knob spring 122 and hammer 
spring 124 are compressed. By then releasing the knob 20, 
the knob spring 122 pulls the knob 20 forwardly, and the 
hammer spring 124 pushes the hammer forwardly until the 
shoulder 108 of the latching finger abuts the latching lug 96 4 
(FIG. 13E). The hammer is now in a cocked state. 

The front surface 48 of the outer ring 24 is now placed 
against the user's skin S, and the user, gripping the sleeve 
12, pushes the sleeve 12 toward the user's skin S. 
Consequently, the outer ring 24 travels rearwardly relative to 5 
the inner ring 22, causing the outer ring spring 28 to be 
compressed. This occurs until the front surface 42 of the 
inner ring 22 engages the skin surface S (FIG. 13F). Further 
downward force on the sleeve 12 causes the sleeve 12 to 
travel forwardly relative to the housing 14. As that occurs, 5 
the latching finger 106 is engaged and cammed inwardly by 
a portion 150 of the inner surface of the sleeve 12, whereby 
the latching finger 106 becomes released from the latching 
lug 96. This enables the previously-compressed hammer 
spring 124 to displace the hammer 18 forwardly against the t 
rear end of the disposable 15 (FIG. 13G), whereby the 
disposable, along with the carrier 30, are displaced 
forwardly, causing the carrier spring 32 to be compressed. 
As the disposable 15 travels forwardly, the lancet 53 punc- 
tures the skin surface and forms an incision I therein, t 
whereafter the carrier spring 32 immediately retracts the 
carrier 30 and the disposable 15 (FIG. 13H). 



The forward force being applied to the sleeve 12 is 
transmitted to the inner ring 22 through the compressed 
sleeve spring 126, the housing 14, and the adapter 26. The 
front surface 42 of the inner ring 22 thus depresses a 
ring-shaped portion of the skin and body tissue disposed in 
surrounding relationship to the incision I, causing the inci- 
sion to bulge while pulling apart the sides of the incision. 
Hence, fluid F such as blood or interstitial fluid is trapped by 
the depressed body tissue and skin and pressurized so that it 
travels upwardly through the pulled-open end of the bulging 
incision. That is, the surrounding ring of depressed skin and 
body tissue restricts the outw ard How of fluid away from the 

When the forward force on the sleeve 12 is released (FIG. 
131) the sleeve is ictiacted by the skew spring 126, causing 
the force applied by the inner ring 22 against the skin to be 
relieved. According, the sides of the incision I close, and 
fresh fluid (previously blocked by the depressed skin and 
body tissue) flows toward the incision to replace the fluid 
which had been forced from the incision. As the forward 
force is reapplied to the sleeve and thus to the inner ring (see 
FIG. 13H), the above-described action is repeated, and 
additional fluid is forced upwardly through the incision. 
Eventually, this "pumping" action results in the formation of 
a suitably large drop B of body fluid capable of being 
sampled. 

Although the front face of the inner ring 22 is disclosed 
as being generally annular, it could be of other configura- 
tions such as oval or polygonal, whereby the ring of 
depressed body tissue would be similarly configured. 

Certain optimal dimensional characteristics of the front 
surface i.e., the stimulator surface 42, of the inner ring 22 
have been developed, for maximizing a flow of recoverable 
body fluid. In that regard, the angle of inclination a of the 
face 42 relative to a plane P extending perpendicular to the 
axis A should be from about 10 to about 65 degrees, more 
preferably 25 to 65 degrees (see FIG. 13F). A width W of the 
face 42 (i.e., the outer diameter of the inner ring minus the 
inner diameter thereof) should be from about 5 mm to about 
20 mm. The inner diameter of the surface 42 should be no 
smaller than about 6.0 mm, and no larger than about 12.0 
mm. By inclining the stimulator surface 42 within the above 
stated range of angles a, it is assured that a sufficient amount 
of body fluid displaced by that surface will flow toward the 
incision. By making the inner diameter no smaller than 6.0 
mm, the surface 42 will not tend to contact and smear a 
blood drop I j of suitable sampling si/e (i e., 1 microliters). 

By applying the forward "pumping'' force from the sleeve 
12 to the inner sleeve through the medium of an elastic force 
transmitting member, i.e., the sleeve spring 126, the force is 
applied for a prolonged dwell period during forward move- 
ment of the sleeve 12 relative to the housing 14. This enables 
more of the blood or interstitial lluid confined around the 
area of the incision I to be pushed upwardly therefrom. 

Except for the needle 53 and the springs 28, 32, 122, 124 
and 126, the parts of the sampling device 10 are preferably 
formed of plastic. All of the plastic parts are of one-piece 
structure (i.e., gluing of segments together to form a part is 
avoided). Also, all of the plastic parts are attached together 
in the absence of separate fasteners, e.g., by snap couplings, 
or by a screw-thread coupling (i.e., in the case of the 
attachment of the adapter 26 to the housing 14). This greatly 
simplifies the construction of the sampler device and reduces 
its manufacturing cost. 

It will be appreciated that the device 10 provides for an 
automatic triggering of the hammer in response to a pressing 
of the device against the skin. This eliminates any tendency 
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for the user to jerk the device upwardly at the instant of 
triggering, because the user is not aware of the triggering 
instance, and ensures that penetrations of constant depth will 
be performed from one lancing operation to the next. 

The ability to load and unload a disposable into the tip 5 
assembly 16 through an upper end thereof means that the 
user can keep his/her hands remote from the lancet. This 
ensures against accidental wounding, possibly by a contami- 
nated lancet, file four-point secuieincnt of the disposable 
within the carrier, as denned by the four projections 55 of the 10 
disposable, creates a stable movement -free mounting of the 
disposable within the carrier. Hence, the disposable will not 
tend to move laterally during a lancing procedure, thereby 
reducing the amount of pain that may be experienced by the 

The ability of the device to pump body fluids such as 
blood or interstitial fluid to the skin surface enables the 
device to be used to lance the skin at areas of the body which 
are less susceptible to pain, such as the arm for example. 

Although the present invention has been described in 20 
connection with a preferred embodiment thereof, it will be 
appreciated by those skilled in the art that additions, 
modifications, substitutions and deletions not specifically 
described may be made without departing from the spirit and 
scope of the invention as defined in the appended claims. 25 

What is claimed is: 

1. A sampling device for sampling blood or interstitial 
fluid by creating an opening in a skin surface and assisting 
in expressing fluid therefrom, comprising: 

a bousing having a longitudinal axis; and 30 
a stimulator surface attached to said housing and adapted 
to contact the skin surface, the stimulator surface 
defining an interior opening having a dimension of at 
least 6.0 mm, the stimulator surface being inclined 
relative to a plane oriented perpendicular to the axis, 35 
the inclination being radially inwardly and longitudi- 
nally rearwardly, the inclination relative to the plane 
being from 10 to 65 degrees such that body fluid is 
urged toward [he opening in the skin surface by contact 
with the stimulator surface. 

2. The device of claim 1, wherein the inclination is 25 to 
65 degrees relative to the plane. 

3. The device of claim 1, wherein the interior opening has 
a dimension no greater than 12.0 mm. 

4. The device of claim 1 inwhich the stimulator surface 45 
has an annular shape defining a circular interior opening. 

5. The device of claim 4 in which the annular-shaped 
stimulator surface has an exterior radius and an interior 
radius, and the difference between the exterior radius and the 
interior radius is from 5 to 20 mm. 

6. The device of claim 1 and which further includes a 
lancing device attached to and movable relative to the 
housing to extend therefrom a sufficient distance to lance the 

7. A sampling device for sampling blood or interstitial 55 
body fluid by creating an opening in a non-fingertip skin 
surface and assisting in expressing fluid therefrom, com- 



a housing having a longitudinal axis; and 

a stimulator surface attached to said housing and having 

a construction suitable tc 

from the opening in the 

stimulator surface defining ai 

a dimension of at least 6.0 m 

being inclined relative to a plan 



0 urge body fluid 
a-fingertip skin surface, the 
dng having 
tor surface 
te oriented perpendicular 



to the axis, the inclination being radially inwardly and 
longitudinally rearwardly, the inclination relative to the 
plane being from fO to 65 degrees such that body fluid 
is urged toward the opening in the non-fingertip skin 
surface by contact with the stimulator surface. 

8. The device of claim 7, wherein the inclination is 25 to 
65 degrees relative to the plane. 

9. The device of claim 7, wherein the interior opening has 
a dimension no greater than 12.0 mm. 

10. The device of claim 7 inwhich the stimulator surface 
has an annular shape defining a circular interior opening. 

11. The device of claim 10 inwhich the annular-shaped 
stimulator surface has an exterior radius and an interior 
radius, and the difference between the exterior radius and the 
interior radius is from 5 to 20 mm. 

12. The device of claim 7 and which further includes a 
lancing device attached to and movable relative to the 
housing to extend therefrom a sufficient distance to lance the 

13. A method for lancing the skin to create an opening in 
the skin and for expressing lluid from the opening, com- 
prising: 

providing a device including a housing having a longitu- 
dinal axis; a lancing device movable relative to the 
housing to extend therefrom a sufficient distance to 
lance the skin, and a stimulator surface attached to the 
housing and adapted to contact the skin surface, the 
stimulator surface defining an interior opening having 
a dimension of at least 6.0 mm, the stimulator surface 
being inclined relative to a plane oriented perpendicular 
to the axis, the inclination being radially inwardly and 
longitudinally rearwardly, the inclination relative to the 
plane being from 10 to 65 degrees such that body fluid 
is urged toward the opening in the skin surface by 
contact with the stimulator surface; 

placing the stimulator surface of die device against the 

lancing the skin with the lancing device to create an 

opening in the skin; and 
maintaining the stimulator surface against the skin to 

assist in expressing lluid from the opening in the skin. 

14. The method of claim 12 in which the stimulator 
surface lias an annular shape defining a circular interior 
opening. 

15. The method of claim 13 in which the annular-shaped 
stimulator surface has an exterior radius and an interior 
radius, and the difference between the exterior radius and the 
interior radius is from 5 to 20 mm. 
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